G1 domain residues 1-327 IGD residues 328-453 G2 domain residues 454-652 KS region residues 653-732 CS region residues CS-1 (733~1275) CS-2 (1276~1911) G3 domain residues 1912-2162 B. Disorder prediction of aggrecan using RONN Further information on the algorithms can be found in these references:
Yang,Z.R., Thomson,R., McMeil,P. and Esnouf,R.M. RONN: the bio-basis function neural network technique applied to the dectection of natively disordered regions in proteins Bioinformatics (2005) Prilusky, J., Felder, C.E., Zeev-Ben-Mordehai, T., Rydberg, E., Man, O.,. Beckmann, J.S., Silman, I., and. Sussman J.L, FoldIndex©: a simple tool to predict whether a given protein sequence is intrinsically unfolded. (2005), Bioinformatics.
E. Disorder prediction of the CS-peptide using Disopred
Further information on the algorithms can be found in these references: S1: Disorder prediction programs using the whole sequence of aggrecan (A, B, C and D), and the CS-peptide sequence alone (E and F). The amino acid domain organisation of aggrecan is listed in section A. Using RONN (B) and DiSEMBL (C) (Rem465 algorithm), the domain organisation of aggrecan can be clearly seen, with the CS-region predicted to be disordered. This is not so clearly demarked by using Foldindex (D), which predicts a larger extent of the CS region to be folded. Both Disopred (E) and the VL3, VSL1 and VLXT disorder algorithms within PONDR (F) are used on the CS-peptide sequence (see supplemental S3) and indicate that the CSpeptide is largely disordered.
S2: Multi-angle laser light scattering of the both CS-peptide (red) and aggrecan G3 (blue). Proteins were eluted from a Superdex 200 10-300 gel filtration column (GE healthcare) before passing through both refractometer and light scattering instruments. The typical elution profile of the two proteins, in this case the RI trace, is shown. The molecular weights of the protein across the elution profile is 28,670 and 26,800 Da for CS-peptide and G3 respectively. Given their similar molecule weights the relative elution positions of the two proteins indicate significant differences in solution structural behaviour. cell-free expressed CS2-G3. B. PAS stain of 1; untreated CS2-G3, 2; CS2-G3 treated with PNGaseF/EndoF. The results indicate that there is glycosylation of the one N-linked site, and the cell-free expression, which has no capacity to glycosylate the expressed protein, indicates that there is approximately 25-30 kDa of O-linked sugar residues. The broad PAS stain at low molecular weight was non-specific and present in all lanes, including those not containing protein samples (not shown).
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Methodology for cell-free expression The CS2-G3 construct was taken from the P. pastoris vector pPICZαB (Invitrogen) and ligated into the pET-14b (Novagen) vector in-frame with the T7 promotor to create a plasmid for cell-free expression using TNT TM (Promega). Expression of the construct was carried out according to the suppliers (supplier) instructions for a standard plasmid reaction, and incubated for 90 minutes before analysis of transcription/translation products by western blot.
S5: Sequence analysis of aggrecan, CBP, prg4 and Muc5B proteins using the average area buried algorithm within the suite of programs in Protscale (http://www.expasy.ch/tools/protscale.html). The red lines are a nearest-neighbour average of 20 amino acids. The linker or extended sequences of these proteins can be clearly defined as having a low score (<115), whilst the more globular regions have a higher overall score (>115).
